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Following the initial observation about the exsistence of
plant lectins-immunoreactive material in different rat and hu-
man tissues (D ebb age et al. 1993), we isolated a specific
wheat germ agglutinin (WGA)-immunoreactive (IR) protein
from human placenta by combination of ion-exchange and
immunoaffinity chromatography. It was characterized as 66 kD
glycoprotein exhibiting calcium-dependent, carbohydrate-
binding activity (J a n k 0 vic and Vic 0 v a c 2000). Placental
WGA-IR protein was distributed at syncityotrophoblast brush
border and cytotrophoblast of first trimester human placenta
and the immunoreactivity was also found in choriocarcinoma
cell lines. In addition to this, the protein with the same bio-
chemical characteristics was isolated from human normal and
pregnancy sera (J a n k 0 vic 2000).
In this work, web tools for protein sequence and struc-
ture analysis were used to get an insight in potential reasons for
the observed antigenic crossreactivity between human pro-
tein(s) and wheat germ agglutinin. Particular search was per-
formed using the softwares at following URL-s:
http://scJp.mrc-Imb.cam.ac.uk/scop;
http://protein.toulouse.inra.fr/prodom/doc/podom.html.;
http://www.ncbi.nlm.nih.gov/BLAST;
http://www.biochem.ucLac.uk/bsm/pdbsum and
http://www.biochem.ucLac.uk/bsm/sas.
According to the structural classification of proteins
(http://scop.mrclmb.cam.ac.uk!scop/data/scop.1.html)WGA be-
longs to superfamily of plant lectins/antimicrobial peptides. It
is a homodimer each subunit of which consists of four-fold
repetition of the 43-42 amino acids structurally homologous
hevein-like domains (W rig h t et al. 1985). Generally,
structural similarity (identity) of different proteins can be
related to small portion of molecule, or to overall folding
pattern, in the absence (or with some commonity) in sequence
or function. Structural characteristics such as: amino acid ho-
mology and/or similar topology are thought to be the rea-
sons for antigenic crossreactivity between different pro-
teins (J ani nand W 0 d a k 1993). Sequence similari-
ty search (http://www.ncbi.nlm.nih.gov/BLAST) on non-redun-
dant SwissProt sequences database by comparison with
amino acid query sequence of WGA was performed
using BLAST-basic local alignment search tool (A Its c h u I
et al.1990). The alignments were restricted to human
proteins and the most significant estimates (rank 1-10)
are shown in Table 1. In addition, SAS alignments
(http://www.biochem.ucl.ac.uk/bsm/sas) were also used (data
lIP
Table 1. Sequences producing significant alignments with WGA.
PDB code identifies protein in protein data bank (PDB). E-value
and score are statistical parameters. E-valuedescribes the number
of hits one can expect to see just by chance when searching a
database ofa particular size (bydefault is 10).
PDB Name Score E-value code
P22105 tenascin-X precursor (TN-X) 56 5e-09
P26371 keratin, ultra high-sulphur 56 6e-09 matrix protein
P35555 fibrillin 1 precursor 46 4e-06
P24821 tenascin precursor (TN) 46 7e-06
P35556 fibrillin 2 precursor 45 se-os
000548 delta-like protein 1 precursor 44 3e-05
P80370 delta-like protein precursor 39 5e-04 (DLK)
P26010 integrin beta-7 precursor 39 7e-04
P23490 loricrin 38 0.002
Q02763 angiopoietin 1 receptor 37 0.003 precursor
not shown). SAS (sequences annotated by structure) is a
tool to apply structural information to protein sequences
(M i Ibur n et ai.1998). It aids identification of a protein se-
quence, by using structural information to recognise distant
homologues. Thus, the results obtained indicated several
proteins sharing comparable homology to wheat germ aggluti-
nin. The reported proteins differred in molecular mass, local-
isation, as well as in functional activity. The domains (Prod-
Dom 2001. database) which they possess are characterized by
distinct primary and secondary structures (http:// pro-
tein.toulouse.inra.fr/prodom/doc/podom.html). The obtained
profile of alignments, opens the following question: Are some
of the reported sequence similarities in the regions which can
conform to minimal structural elements required for cross-
reactivity? When used to assess the extent of and to delineate
antigenic relatedness, all data together with the results of pep-
tide mass fingerprint analysis of the isolated 66 kD placental
protein (J a n k 0 vic 2002) suggested the member(s) of the
EGF-repeat protein family as potential WGA-immunoreactive
protein(s). In particular, the comparable homology of WGA to
fibulin-2 (Z han g et al. 1994; S a s a k i et al. 1995;12P
S a s a k i et al. 1997; T ran et al. 1997) which has emerged
from these "antigenicity-immunoreactivity driven" searches,
might be of biological interest (Table 2).
Table 2. The summary of biochemical and structural properties of
fibulin-2 and human placental wheat germ agglutinin-
immunoreactive (WGA-IR) protein.
lhttp://scop.mrc-lmb.cam.ac.uk!scop
2http://prodes.toulouse.inra.fr/prodom/doc/prodom.html
3 http://www.biochem.ucl.ac.uk!bsm/sas
PLACENTAL
FIBULIN-2 WGA-IR
PROTEIN
Expression Heart, placenta, Placenta, choriocar-
ovary, plasma cinoma cells, serum
Molecular mass Proteolytic frag- 66kD ments 15-150 kD
Binding Calcium- Calcium-dependent activity dependent
Binding Fibronectin, nido-
Beta-galactoside
specificity gen,collagen bearing glycoco-
njugates
Carbohydrate
O-glycosylated, Ricinus communis
rich in galactosa- agglutinin-reactive
composition
mine glycoprotein
Primary 11 structural re- 4 structural repeats structurel-" peats
Hevein repeats,
Primary struc- Epidermal growth epidermal growth
ture homology-e' factor-like repeats factor-like repeats
homology
Amino acid Cysteine-rich Cysteine-rich
compositlont-s subdomain protein
Secondary
Disulphide loops, Disulphide loops,
structurel-" anaphylatoxin-like toxin-agglutinin fold
fold
Generally, immunological resemblance corresponds to a
close relationship with phylogenie distance, but the possibility
of antigen conserved nature in the proteins distant in origin
also exists. In evolutionary terms, conserved structural proper-
ties shared by different proteins as members of the same pro-
tein familiy or phylogenetically distant protein families should
not be only connected with divergence to stable structures,
because they may be also related to common biological activi-
ties. Therefore, future work on this issue should provide an
insight into possible functional implication of the reported
finding.
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